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^CLAIMS 

WE CLAIM: 

1 . A method for making a humanized antibody comprising /amino acid 
sequence of a non-human, import antibody and a hun/an antibody, 
comprising the steps of: 

a. obtaining the amino acid sequences of at least a portion of an 
import variable domain and of a consensus human variable 
domain; 

b. identifying Complementarity Determining/ Region (CDR) amino 
acid sequences in the import and the/human amino variable 
domain sequences; 

c. substituting an import CDR amino acid sequence for the 
corresponding human CDR amino acid sequence; 

d. aligning the amino acid sequencesof a Framework Region (FR) of 
the import antibody and the corresponding FR of the consensus 

antibody; /^^^"^ 

e. identifying import antibody/FR residues in the aligned FR 
sequences that are non-Homologous to the corresponding 
consensus antibody residues; 

f. determining if the non-homologous import amino acid residue is 
reasonably expected to/have at least one of the following effects: 

1 . non-covalently tainds antigen directly. 

2. interacts with/a CDR; or 

3. participates in the V L - V H interface; and 

g. for any non-horpologous import antibody amino acid residue 
which is reasonably expected to have at least one of these 
effects, substituting that residue for the corresponding amino acid 
residue in the consensus antibody FR sequence. 



2. The method of claim 1 , having an additional step of determining if any 
such non-hort/ologous residues are exposed on the surface of the 
domain or buried within it, and if the residue is exposed, retaining the 
consensus /residue. 




The method of claim 1 , having the additional steps of searching the 
import variable domain sequence for glycosylation sites/determining if 
any such glycosylation site is reasonably expected to anect the antigen 
binding or affinity of the antibody, and if so, ysubstituting the 
glycosylation site into the consensus sequence. 



The method of claim 1 , having the additional steps of searching the 
consensus variable domain sequence for glycosylation sites which are 
not present at the corresponding amino acid in the import sequence, 
and if the glycosylation site is not present in the import sequence, 
substituting the import amino acid residues for the amino acid residues 
comprising the consensus glycosylation site. 
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The method of claim 1 , having an additional step which comprises 
aligning import antibody and consensus antibody FR sequences, 
identifying import antibody FR residues which are non-homologous with 
the aligned consensus FR sequence, and for each such non- 
homologous import antibody Ffy f£5tdue, determining if the 
corresponding consensus antibody iesitfue-fepresents a residue which 
is highly conserved across all species at that site, and if it is so 
conserved, preparing a humanfeed antibody which comprises the 
consensus antibody amino acia residue at that site. 



The method of claim 1 , wherein the corresponding consensus antibody 
residues are selected from tne group consisting of 4L, 35L, 36L, 38L, 
43L, 44L, 46L, 58L, 62UB3L, 64L, 65L, 66L, 67L, 68L, 69L, 70L, 
71L, 73L, 85U 87L, 98l/, 2H, 4H, 24H, 36H, 37H, 39H, 43H, 45H, 
49H, 58H, 60H, 67H,yB8H, 69H, 70H, 73H, 74H, 75H, 76H, 78H, 
91 H, 92H, 93H, andyi03H. 

A method comprising providing at least a portion of an import, non- 
human antibody variable domain amino acid sequence having a CDR 
and a FR, obtaining the amino acid sequence of at least a portion of a 
consensus human antibody variable domain having a CDR and a FR, 
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8. 



9. 




substituting the non-human CDR for the human COH/tn the consensus 
human antibody variable domain, and then substituting an amino acid 
residue for the consensus amino acid residue j6x at least one of the 
following sites: 

4L, 35L, 36L, 38L, 43L, 44L, 46L. 58L, 62Lf, 63L. 64L, 65L. 66L, 67L, 
68L, 69U 70L 71L, 73L, 85L, 87L, 98L, 2H, 4H, 24H, 36H, 37H, 
39H, 43H, 45H, 49H, 58H, 60H, 67k4, 68H, 69H, 70H, 73H, 74H, 
75H, 76H, 78H, 91H, 92H, 93H, ano* 10; 




The method of claim 7, whereir/the substituted residue is the residue 
found at the corresponding location of the non-human antibody. 



The method of claim 1 pr 7 ', wherein the consensus human variable 
domain is a consensus based on human variable domains and 
additionally variable/domains from species other than human. 
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A humanized antibody variable domain having a non-human CDR 
incorporated into as^uman antibody variable domain, wherein the 
improvement comprises substituting an amino acid residue for the 
human residue at a site selected from the group consisting of: 
4L, 35L, 361, 38L, 43L, 44LV6L, 58L, 62L, 63L. 64L, 65L, 66L, 67L, 
68L, 69U 70L, 71 L, 73L, 85^871., 98L, 2H, 4H, 24H, 36H, 37H, 
39H, 43H, 45H, 49H, 58H, 60H\67H, 68H, 69H, 70H, 73H, 74H, 
75H, 76H, 78H, 91H, 92H, 93H, ano\103H. 



11. The hurrtenized antibody variable domain of claim 10, wherein the 
substitutedVesidue is the residue found at the corresponding location 
of the non-h\man antibody from which the non-human CDR was- 
obtained. 




^ ne humanized antibody variable domain of claim ^jif^wherein no 
human FR residue other than those set forth in the group has been 
substituted. 
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13. A polypeptide comprising the amino acid secu/ence: 
DIQrvn"QSPSSLSASVGDR\n-|TCRASQDVNTAVAWYQQKPGKAPKLLI 
YSASFLESGVPSRFSGSRSGTDFTLTISSU^PEDFATYYCQQHYTTPPTF 
GQGTKVEIKRT 

14. A polypeptide comprising the sequence: 

evqlvesggglvqpggslrlsc/asgfnikdtyihwvrqapgkglewv 
ariyptngytryadsvkgrft(sadtskntaylqmnslraedtavyyc 
srwggdgfyamdvwgqg/lvtvss 



15. A method for engineering a humanized antibody comprising introducing 
amino acid residues from an import antibody variable domain into an 
amino acid sequences representing a consensus of mammalian antibody 
variable domain sequences. 

1 6. Axomputer comprising the sequence data of the following amino acid 
sequence: 

a. mGMTQSPSSLSASVGDRVTITCRASQDVSSYLAWYQQKPGKA 
PKklYAASSLESGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQ 
QYNSCPXTFGQGTKVEIKRT. or 

b. evdlv^slsgplvqpggslrlscaasgftfsdyamswvrqapgk 
glewvm(isenggytryadsvkgrftisadtskntaylqmnslr 
aedtavyyVsrwggdgfyamdvwgqgtlvtvss 



1 7. A computer representation of the following amino acid sequence: 



a. 



diqmtqspssls^vgdrvtitcrasqdvssylawyqqkpgka 
pklliyaasslesgvpsrfsgsgsgtdftltisslqpedfatyycq 

GYNSLPYTFGQGTKVEKRT, or 



b. evqlvesggglvqpggsl^rlscaasgftfsdyamswvrqapgk 
glewvavisenggytrya^svkgrftisadtskntaylgmnslr 
aedtavyycsrwggdgfyaVidvwgqgtlvtvss 



18. A method comprising storing a corqputer representation of the 
following amino acid sequence: 



/// 
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a. 



QMTQSPSSLSASVGDRVTITCRASQDVSSYLAWYQQKPGKA 
PKLb»XAA9SLESGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQ 

QYNSLPYTPGQGTKVE1KRT. or 
b. EVQLVES4GfeLVbRGGSLRLSCAASGFTFSDYAMSWVRQAPGK 
GLEWVAVI^e^GYTRXADSVKGRFTISADTSKNTAYLQMNSLR 
AEDTAVYYCSRWGGDGFY>MDVWGQGTLVTVSS 
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